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Introduction

On April 28, 1982 an airborne asbestos survey was conducted at
Johns Manville Company waste site located in Waukegan, Il1linois. The
purpose of this survey was to develop data to be used in hazard ranking
of this site. With this goal in mind, a 1imited air sampling plan for
airborne asbestos was prepared. The comparison of upwind asbestos
concentrations to downwind concentrations was used as an indicator of .
asbestos fibers leaving this site. No attempt was made for compliance
style (1) sampling, nor will comparisons be made between sample
results with any legal standards.

Sampling Technique

Airborne asbestos samples were collected at upwind, midsite and
downwind locations. Collections was on mixed cellulose ester membrane
filters (type AA with 0.8um(2) pore size) and were drawn by
Sierra/Andersen Virtual Impactors. These series #240 dichotomous
samplers (Virtual Impactor) were calibrated before use with a GCA wet
test meter. This type of sampler separates collected particles by their
aerodynamic size, or “cuts the sample". Particles, or fibers with an
aerodynamic size of 2.5um to 15um are collected on the coarse filter.
Those with aerodynamic size less then 2.5um are collected on the fine
filter. Particles with aerodynamic sizes greater than 15um are rejected
and are not collected. Sample collection rate was at 1.671pm(3)
for coarse collection and 15.031pm for fine. Power for the sampling
equipment was provided by three separate 3KN(4) gasoline pawered

generators.

lgenerally considered long duration sampling. In addition at this

time no standard environmental airborne asbestos sampling technique has
been published.

Zym.= micrometers or microns

31pm = Liters per minute
A = Kilowatt



Survey Data
Meteorological conditions for the day of this survey were as
follows:
Sky - Clear
Winds - 10 to 15mph from northwest
Temperature - 45°
Rainfall - None within preceding 24 hours
Sample stations were located in upwind, midsite, and downwind areas
(see attached map). At the upwind, and midsite locations, the dichoto-
mous sampling tripods were placed on the ground, giving an intake eleva-
tion of approximately 5 feet. The downwind sampling tripod was placed
on top of the FIT van, giving an intake elevation of approximately 14
feet.
Average sample time was 7.5 hours,'starting at approximately
10:00 a.m. and stopping at 5:30 p.m. Following sampling, filter cas-
settes were removed at the Johns Manville Laboratory, and carefully cut
in half. This was done in order to split the sample with Johns Man-
ville.

Analytical Technique

Analysis of samples were conducted by EMS tLaboratories, Inc. Ana-
lytical Technique involved ashing of the half filters, and redistribu-
tion onto 0.1 um nucleopore filters, using a modified Jaffe Wick Method.
Grid square counting was completed using transmission electron micros-
copy with a X20000magnification.



Upwind Sample-Coarse #A1613
(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass 38ng/m3
Calculated fibers 0.7 fibers/cc
Chrysotile fibers (A1l sizes): 73
Detection Limits: 15 fibers/mmé
Amount of Air Filtered: 0.685 cubic meters s
Fields Examined: 20
Total Filter Area: 960mmZ

Size Distribution

(Chrysotile only)

~

| Particle Length-ym | 0-0.49 | 0.50-0.99]1.00-1.49 ] 1.50-1.99 | 2.00-2.49 | 2.5 up |

| Number of Particles | 4 | 34 | 14 | 4 | 6 | 9 |
| |
| Particle Width-um | 0-0.041 0.05-0.09 |O.10—O.14 ‘0.15-0.19] 0.20-0.24 ] 0.25 up]
| Number of Particles | 0 | 5 | 12 | 2 | 1 | 1

|
| |
| Aspect Ratio-L/W | 0-9.9 |10-19.9 |20-29.9 |30-39.9 | 40-49.9 |50 up |
| Number of Particles| 15 | 3 | 10 ] 3 I 5 | 4 |




Upwind Sample-Fine #A1614
(Corrected for half filters)

Chrysotile Concentration:

Calculated Mass 0.9 ng/m3

Calculated fibers 2 x 10-2 fibers/cc
Chrysotile fibers (A1l sizes): 17
Detection Limits: 15 fibers/mm2
Amount of Air Filtered: 6.15 cubic meters
Fields Examined: 20
Total Filter Area: 960mm2

Size Distribution
(Chrysotile only)

~

| Particle Length-uym | 0-0.49]0.50-0.99 |1.00-1.49 [1.50-1.99 ] 2.00-2.49 | 2.5 up
| Number of Particles | 1 | 5 | 6 | 1 | 4 | o

|

i

|

| Particle Width-um | 0-0.04 ]0.05-0.09 | 0.10-0.14 ] 0.15-0.19 | 0.20-0.24 } 0.25 up |
|

|

l

| Number of Particles | 0 | 13 | 4 | 0 | 0 | 0
| .

| Aspect Ratio-L/W | 0-9.9 |10-19.9 |20-29.9 |30-39.9 | 40-49.9 |50 up
| Number of Particles | 3 | 7 | 5 | 0 | 2 | 0

o’



Midsite Sample-Coarse #1615
(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass 450 ng/3
Calculated fibers 12 fibers/cc
Chrysotile fibers (A1l sizes): 144
Detection Limits: 150 fibers/mmé
Amount of Air Filtered: 0.752 cubic meters
Fields Examined: 2
Total Filter Area: 960mm2

Size Distribution
(Chrysotile only)

~

| Particle Length-um | 0-0.49 | 0.50-0.99 | 1.00-1.49 | 1.50-1.99 | 2.00-2.49 | 2.5 up |
| Number of Particles| 10 | 55 | 42 | 14 | 11 112 ]

| ]
| Particle Width-ym | 0-0.040.05-0.09 | 0.10-0.1410.15-0.19]0.20-0.24 | 0.25 up |
| Number of Particles| 0 | 110 | 29 | 1 | 4 | o |
| |
| Aspect Ratio-L/W | 0-9.9 |10-19.9 |?20-29.9 }30-39.9 | 40-49.9 |50 up |
| Number of Particles| 29 | 62 | 30 | 7 | 9 | 7 |




Midsite Sample-Fine #A1616
(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass 270 ng/m3
Calculated fibers 0.2 fibers/cc
Chrysotile fibers (A1l sizes): 118
Detection Limits: 21 fibers/mml
Amount of Air Filtered: 6.75 cubic meters
Fields Examined: 14
Total Filter Area: 960mm2

Size Distribution

(Chrysotile only)

~

| Particle Length-pm | 0-0.49 |0.50-0.99 |1.00-1.49 |1.50-1.99 [2.00-2.49 2.5 up |

| Number of Particles | 6 | 38 | 32 | 13 | 1 | 18 |
l |
| Particle Width-ym | 0-0.04 | 0.05-0.09 | 0.10-0.14 | 0.15-0.19 | 0.20-0.24 | 0.25 u

| Aspect Ratio-L/W | 0-9.9 ]10-19.9 |20-29.9 |30-39.9 | 40-49.9 |50 up
| Number of Particles | 26 | 8 | 25 | 8 | 1 | 10

p |

| Number of Particles | 0 | 77 | 33 | 5 | 0 | 3 |
l

I

e/




Downwind Sample-Coarse #A1617
(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass 1.9 x_103 ng/m3
Calculated fibers 21 fibers/cc
Chrysotile fibers (A1l sizes): 250
Detection Limits: 150 fibers/mm
Amount of Air Filtered: 0.752 cubic meters 8
Fields Examined: 2
Total Filter Area: 960mm2

Size Distribution
(Chrysotile only)

~

| Particle Length-ym | 0-0.49)0.50-0.99 |1.00-1.49]1.50-1.99)2.00~2.49 2.5 up |

| Number of Particles| 23 | 115 | 64 | 10 | 15 | 23 |
l |
| Particle Width-um | 0-0.04]0.05-0.09 ] 0.10-0.14 ] 0.15-0.19 | 0.20-0.24 | 0.25 up |
| Number of Particles | 0 | 196 | 42 | 7 1 3 | 2 |
| |
| Aspect Ratio-L/W | 0-9.9 [10-19.9 ]20-29.9 [30-39.9 | 40-49.9 [50 up |

| Number of Particles| 61 | 104 | 51 | 12 | 14 | 8 |




Downwind Sample-Fine #A1618

(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass below detection limits
Calculated fibers below detection limits
Chrysotile fibers (A1l sizes): O
Detection Limits: 6.8 fibers/mm2
Amount of Air Filtered: 6.8 cubic meters A
Fields Examined: 20
Total Filter Area: 960mm2

Size Distribution

(Chrysotile only)

~

| Particle Length-ym | 0-0.49 | 0.50-0.99 | 1.00-1.49 | 1.50-1.99 | 2.00-2.49 | 2.5 up |

| Number of Particles | 0 | 0 | 0 | 0 ] 0 I 0 |
l 1
| Particle Width-ym | 0-0.04 | 0.05-0.09 | 0.10-0.14 | 0.15-0.19 | 0.20-0.24 | 0.25 up |
| Number of Particles | 0 | 0 | 0 | 0 ] 0 1 o |
| |
| Aspect Ratio-L/W | 0-9.9 |10-19.9 |20-29.9 |30-39.9 | 40-49.9 |50 up |
| Number of Particles| ~ 0 | 0 | 0 | 0 | 0 | O

e



Blank #A1619
(Corrected for half filters)

Chrysotile Concentration:
Calculated Mass NA
‘Calculated fibers NA

Chrysotile fibers (A1} sizes): 1

Detection Limits: 15 fibers/mm?

Amount of Air Filtered: 0 (blank)

Fields Examined: 20

Total Filter Area: 960mm2

Size Distribution

(Chrysotile only)

~

| Particle Length-ym | 0-0.49 | 0.50-0.99 | 1.00-1.49 | 1.50-1.99 | 2.00-2.49 | 2.5 up |

| Number of Particles | 0 | 0 | 0 | 0 | 1 | 0 |
| |
| Particle Width-um l 0-0.04 |0.05-0.094LO.10—0.14| 0.15-0.194LO.20-0.24]70.25 upJ
| Number of Particles | 0 | 1 | 0 | 0 | 0 | 0 |
| B
| Aspect Ratio-L/W | 0-9.9 |10-19.9 |?20-29.9 |30-39.9 | 40-49.9 |50 up |
| Number of Particles | 0 | 0 ] 0 | 0 | 1 | 0 |




- Discussion

Two major analytical techniques are presently used in the determina-
tion of airborne asbestos collected on sampling filters. Transmissiaon
electron microscopy was chosen for this work because it comes closest to
obtaining an absolute fiber count, and it's great ability to identify fi-
bers types. These enhanced characteristics over the alternate technique
of phase contrast microscopy (optical microscope) is in great part due to
it's very high resolution. With electron microscope use, every fiber ob-
served is counted and its length and width measured. With phase contrast
microscopy particles are observed for shape and size. Any particle hav-
ing a length to width (or aspect) ratio greater than 3:1, and a length of
5 micrometers or greater, is counted as a fiber. This technique is not
specific for asbestos fiber only. Results are presented as the number of
fibers per cubic centimeter of air (f/cm3). In addition the 5 um lower
cut-off for fiber length precludes identification of a much larger popu-
lation of fibers which may be present and which are of biologic signifi-
cance.

The conversion of data obtained by one method to units of Ehe other
is not generally considered appropriate in the case of airborne asbestos
measurement. The optical technique counts not only asbestos but all fi-
bers, while electron microscopy is mineral specific. Fiber size range
visible by electron microscopy is essentially complete, while that seen
optically is truncated both physically and by regulation.

Currently established occupational exposure levels are of minimal
comparitive value for this work and analytical technique. These occupa-
tional exposure levels are all based in the use of phase contrast micros-
copy. In addition they are not intended for the general public.
Conclusions

Sample results would indicate that a measurable airborne concentra-
tion of chrysotile asbestos fibers is leaving this site. A high concen-
tration of 21 fibers/cubic centimeter was noted in the downwind sample as
getermined with transmission electron microscopy. Minor amounts of as-
bestos where noted in the upwind samples. This might be explained by
previous deposition by wind in these now upwind areas. These deposits
would then be continually reentrained and redeposited. |

For the above reason this site would appear to meet the requirement

for a positive air emission in the hazard ranking model.

OW:vh
312
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‘ Contract Leab
At s AR o5 (o)
Sample Number Industrial Category Sampie Point Description
= IF -8B (2897 S5
Date Analyzed Blank Number Standard Number

ANALYS1S INFORMATION:

Detection Limit: ) ;) / Fibers per. nmz
Ashed sample X yes ___ no |
Amount of Air Filtered: (ZBAEAQf; cubic meters
Fields Examined J/f/ |
~ Total Filter Area 950 -FFLT7 - -
Chrysotile Fibers (a1l sizes): 1/9
Chrysotile Concentration: )
Calculated Mass Wi '®) ng/m:3
Celculated Fibers Dy ok fibers/cc’

SCC USE ONLY C e e e e e e
" "DATA INTZRPRETATION - -

Shows pesitive indication of chrysotile ashestos in the ambient 2ir.
Shows no indication of chrysotile asbestos in the ambient air,

Cannot be interpreted because of the limited number of chrysotile fibers
counted. '

.......................
-------------------------
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Anolyst: . 3., T TOCNTZINZ, Aclual screon magnification: <, .Q)Q NoleYe!
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Contract L2b
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Sample Number Industrial Category

S-27-8a

Date Analyzed

HRES

Blank Number

ANALYSIS INFORMATION:

(50

no

Detection Limit:

Ashed sample X yes

Fibers per mm

Sample Point Description

"

<Pl A
Standard Number

2

Amount of Air Filtered: .:;“fiél_ cubic meters
Fields Examined J,;l. ‘
Total Filter Area L) e - ™~
Chrysotile Fibers (a1l sizes): L50
Chrysotile Concentration: ' .
Calculated Mass /, ?r/OJ ng/m°
Calculated Fibers. =2/ fibers/cc3
ST T U v Ny

SCC USE ONLY

*DATA" INTERPRETATION: -
Shows positive indication of chrysotile ashestos in the ambient air.

Shows no indication of chrysotile asbestos in the ambient air,

Cannot be interpreted because of the limited number of chrysotile fibers
counted. : -

.......................
..............
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2 v v / /L 7=
) oz Z 7 %4 =
4 s hd -~ ~3 2.5 i
s s N JAY] /5 /=
6 v v V4 vl ¥ 9.
? 2 o / /5 /-
. L Vel Z JJ" N
4 s vl L 2
10 [V . / /2/ /e
L Ve Vo Z b2 o
12 L o Z /- [
T P / / /¥ VAS
14 / - 7 =y ol
18 L~ - / 70 1C
16 e Vs /
7 el = pa
0 " / /
1° (il v -2 5
24 [ _ l
red " " i
2) L~ —
24 Vol -~
23 - v
oty KX 24 [4 (% o
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’ T AR Y {conl'd) ‘ EPA Somple No:_¢Z/(2 7
N’ ple No: f22(27 7
. (M ; ‘ Industrio] ColegQory: M/JZUI/
R A Pogo ¥ ol L=~
GRID NUMBER{ DI, lll, IV (clrcle one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
(~) (~) (~) (~) - () (~)
: FIBER CHRYSOTILE | CHRYSOTILE|  OTHERFIBERS | AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
! | NUMBER | MORPHOLOGY? (NON-CHRYSONLE) | PATIERN | PATTERN EXDRA 1D DIAMETER LENGIH ASPECT
o 1 % — / L8 L3
2 v v <2 D= 7/
3 s v Z /O (8
) . v £ =22 20
s / — Z e R 12
6 e e / [ Lo /6
? e = V4 8 (&
] w [ W4 /8 138
9 L~ 4/ /5 a <.
10 = N o) 4/l 2.0
" o Z 2.5 D7 72
2 — ./ Y Ey 2<
13 v et / 253 a2H4
14 e e / B 1&
L} 3 e L & /&
16 s — / - d %4 Y0
17 S Vs / yAa /S
18 N e 2. 5 T ek .
19 L~ ,/ / Ko %o NAY
—_]—2 v t ' 5 =) G-
— 2 st [ £ 2 <l
n o e 4 b /6
23 o L~ 5
_ 24 e el
25 o v
s 2S5 2S o o
UIVEIOTALS qs 7S Ky Q
AENIS:
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OB B b W e

~," (cont'd) EPA Somplo No: &4/l T —
{M ; Indusiriol Category: 229 A
%% pect® Pago & _of L2
GRID NUMBERCL)I, I, IV (circle one) :
" POSITIVE DIFFRACTION PATIERN IDENTIFICATION FISER SIZE
(~) (~) {~) (~) {~) (~)
FIBER CHRYSOTLE | CHRYSOTILE OTHERFIBERS | AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) | PATIERN | PATTERN EXDRA 1D DIAMETER LENGIH ASPECT RA
) e v o) =] &
2 o W /£ /8 73
3 e s /l__ (3 L3
3 s e £ ks 29
° s . V2 2%} &S
! s, Vel / e (3
s v e / ‘ / 9' ‘ /Y.
10 v L~ ‘ LoD 5 4373
11
12 ‘ ‘ ;
1) il ‘ f T
4
15
18
Kt
18
19 N
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21
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2) ™
24
23 Y > ] J
s ‘ [2 /0 e < ()
yiiola _.L:jzo 730 KR N O L N :a, ,E :ﬁ‘ or iR ﬂ ;';“ .1+E§,L,p
NIS:
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%, a-v‘c ( POQO l_ of _/_2_-:-
( '
GRID NUMBER: 1111, IV (circle one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION : FiBeR Sizt
(~) (~) () () (~) ()
: FIBER CHRYSOTLE | CHRYSOITILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE - {(mm) (rmm)
! | NUMBER | MORPHOLOGY? (NON-CHRYSOIILE} | PATIERN | PATTERN EXDRAID DIAMETER LENGIH ASPECT*
' o« v / =22 =
— 2 [ v 3 /2 4
h o v 4
—_ A [Vt -
S v -~
6 v s
? v
[ ] v -
9 (o "
10 - «
(X ] g v
12 o -
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13 e s
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0 e v
21 o v
n e v
2 L v
24 e Yt
23 Ve v
ALs a3 23 2. [
Atvitloias | /93 (LS 3 Z Q

MENTS:



. A Yy icom , - ee o
(m I Indushial Calegory: AMBIENT _AIK
i - Poge X_of /25
GRID NUMBER: I A1} 1L, IV (clrcle one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SI2E
(~) (~) : (~) (~) () (~)
3 FIBER CHRYSOTILE | CHRYSOTILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
R | NUMBER | MORPHOLOGY? {NON-CHRYSOILE) | PATIERN | PATTERN EXDRA 1D DIAMETER LENGIH ASPECT
T. 1 ./ v [ g d
2 v v L — 2 —
k) -~ o Ay 9 ) !
. — ,/ AR /I8 =Y
s s v L 4o L0
o L / pef et
7 ./ - / g Pe
0 v / /0 /0
9 — - / Vi 4 LY
10 ./ \ / S yS
1" - -~ 6 33 S.0 |
12 o e JANY S0 33
1 v’ v Vi 20 2.0
14 7 2 ANY 22
15 / ./ /.S /Y q..
16 v el 3 €0 2.0
7 g Ve / 22 2.2
15 o v 2. /8 <
19 [ e / 390 30
2 ~/ - / =2 =
21 — N 2 Y -
n — ./ Z 20
23 - [ /[
24 v o /
23 - (P /
TALS 2 2 22 3 (@) (@)
LAlIVETOTALS t /S. L 7 5 I @) ]

IMENTS: .




. &m 1 industrial Category: _ M Oe/V/ L 1IN

e ( . ( Poge 2 ot L%
GRID NUMBER: I{(THIL, IV (clrcle one) .
" POSITIVE DIFFRACTION PATIERN IDENTIFICATION FIBER SIZE
(~) (~) () () {~) (~) :
FIBER CHRYSOTILE CHRYSOIILE OTHER FIDERS AMBIGUOUS | NO SAED POSSIBLE (mm]) {mm)
! | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) PATTERN PATIERN EXDRAID DIAMETER LENGIH ASPEC!
r. ' o - / 2S5 =S
2 - 7 / 2.2 oz
3 -~ v ,S /8 e
4 e = yi 22 2=
3 [ L z /0 - /C
6 o ./ =.5 S22 |20
? o o L (R L
L v v / ya's Vied
o v < FANY Fd % /0
10 « y 2 LR 7
X v o [ L2- R
2 v - / 2 X .5
13 v — / =20 2
14 N = /.S 22 i
[F o o FANY 22 (4
16 [yt v Y4 J0 3JC
L4 v - / R Ay
18 e v / 20 20
19 - e / 2 2 2~
20 Ve [ / 20 =22
" [V L / 2 1- o
n / | Vsl / 2.5 =
Ea) o [Pl / [ 7
24 e = L /e
2% L~ i / ®
L 28 2.5 O o (@)
LANVE TOTALY 200 200 yZe) 0 @) patl %

iIMENTS:




o\ il , NOUSHIOI LOleQory: ("' 01E. 'V rgfs
», -J - . .
"o gt Pago L€ ot (2 :

GRID NUMBER: I I, IV (clrcle one)

" POSITIVE DIFFRACHON PATTERN IDENTIFICATION FIBER SI12€ .
(~) (~) (~) (~) (~) (~)
FiBenR CHRYSOTLE CHRYSOTILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) PATTERN PATTERN EXORAID DIAMETER LENGIH ASPECT
T. \ (Vs i AN 2O /33.
2 [ e L A R
3 acZ r =2 Sy 3
4 o Vo / LO LC
s v / LE L€
s VZ N / c 6
? (vt / (X /R
(] - o Vd 172 yavi
) v - /.8 S22 /9~
10 — — LS R s 3Y.-
\ v el (.S S0 33°
1?2 [l [l =2 60 30
19 [Vt [Vl / [y /Y
14 — L 4 o 2 NG =
5 v / .S ANY
18 N v / 20 2.0
17 z v / JEX /2
1) / v / /2 (==
19 < e LS X N
20 N el 2. S /Y Q.2
24 < _ ' 2 20 /C
n N P / /3 LZ
B S N / £ /1Y 14
24 ~ - /
23 O (e /
3 = - a2 2_ [e) /
T 2.2 2~ 222 2 [3) A 2t ﬁj

ENIS:
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\__ 7/ , i vy
Ml ' Industrlol Colegory: _AMINL AT AL .

Vg et ( ( Poge Ll of LZ=
GRID NUMBER: I(I) Ill, IV (clrcle one) ,
" POSITIVE DIFFRACTION PATIERN IDENTIFICATION -FIBER SIZE
(-] (-} (~) (~) {(~) (~) '
: FIBER CHRYSOTLE | CHRYSOIILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (mm) {mm)
1 | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) PATTERN PATIERN EXDRAID ODIAMETER LENGIH ASPECT! ;
) ~ - / /2 /32 |
2 e - i ] =
3 v v / r4 <
4 v — [-S L8 [
) - - Vi 29 - —y
6 < [yt YANY &4 .J
? i s /.S Ry . 16
U . ot .S 2% i (8.~
9 s e Y S Ny
10 - 2 .S 18 / -
14 - v Yy 20 =20
12 - v 2. 18 4
[} e o 2 20 [0
14 o " / (8 /¥
1 e N L 22 =22
16 e < / /8 /8
1?7 v o VANY 28 25 °
18 el el = LR 2
19 [ el /Y .S <
20 < v ! /.S 28 /B~
24 s o / 2.2 2 2
7 - v / i /¥
2) o e = /R &
24 - — /-8 ’S J2a)
25 e v / 2 a0
1AL 2S5 2S 0 0 o ATSRE AT
LANVEIOTALS 297 | 2497 == Q ! Y i £

IMENTS:
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JUE 1 G 1532
EMS 2A302

ETOCIFT, 11y
Contract Lab — (NZ

WA
st R

_D TNLAI IS A g~ = A,

Sampie Point Dggcription

“//Z

Stanocard Number

S per mm

meters

=< \'

3

'm

vers/cc3'

2\ 'S in the ambient ajp,
m\ . .
q he ambient air,

mber of chrysotile fibers

2O ]

10
"
12
L}
14
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18
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18
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24
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24
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Unin QuSaet St Lt

JUR T G102,

15:7/‘7 LIS LTOO ST 2.

Contract Labd

LG Borsicar A2 oL L0
Sample Number Industrial Category Sample Point Description
é::-‘-e.
S-29-82 </ D39 i SN

Date Anaiyzed .

ANALYSIS INFORMATION:
Detection Limit: ' ¢C;fr
Ashed sample ;}g__yes ____no
Ampunt of Air Fﬂtered.—ﬁ.jéz_épﬁz cubic meters
~ Fields Examined ,;) C:)
G660 27121 =

Total Filter Area

Fibers per m:n2

Chrysotile Fibers (all sizes): /

Chrysotile Concertration:

Calculated Mass A%l ng/m3

Czlculated Fibers N/

fibers/cco

_ Blank Number Stancard Numberf :

SCC USE OhKLY .
DATA XhTERPR:TAcION

Shows positive indication of chrysotile asbestos in the ambient air.
Shows no indication of chrysotile asbestos in the ambient air,
Cannot be interpreted because of the 11n1ted number of chrysotile fibers

counted.

..........
..............




FNJILLOD IS W2V 1N IV N/

e ‘; {cont'd) EPA Somple No:__L2247 9 o
4

\M induslidol Cologow:.&ﬁAK___, —_—
4,

o4 et Pogo «. ol a2~

. GRID NUMBER: 11, IV (circle one)

" POSITIVE DIFFRACTION PATIERN IDENTIFICATION FIBER SIZ¢
(~) (~) () ()

(~) (~)
3 FIBER CHRYSOTILE CHRYSOITILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE {mm) {min)
1 | NUMBER | MORPHOLOGY? (NON-CHRYSOIILE) PATIERN PATTERN EXORAID DIAMEITER i LENGIH ASPECII;.

Qo ivicv|bluwin]-

2)

24

23

as LA (2 / Q-
ya

AUVEIOIALS {
MENTS:




rJUI‘ Lv -

LY 2 RBIITCHTS 420 .

Contract Lab

4il3  Bmsea AR UEIND (Frooas)
Sample Number Inoustrial Category Sample Point Description
' ~ ' -
Date Analyzed . Blank Number Standard Numberg

ANALYSIS INFORMATION:

Detection Limit: ' /5 Fibers per ne

Ashed sample X yes no

Amount of Air Filtered: ( 2, é,ﬁ}‘s' cubic meters

Fields Examined 2

" TJotel Filter Area %Q‘h?za =
Chrysotile Fibers (all si;es): =3
Chrysotile Concentration:
Calculated Mass Bla) ng/rr.3
Calculated Fibers C:), 7 fibers/cc3

.........

SCC USE ONLY.

'DATA" INTERPRETATION - -

Shows positive indication of chrysotile asbestos in the ambient air.
Shows no indication of chrysotile asbestos in the ambient air,

Cannot be interpreted because of the limited number of chrysotile fibers
counted. -

PR A S
......

.......

.............
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SAMPLE DATA
Loboralory: mﬁ_w&W

’

722

—rirwm e W W e A

'ESTOS DATA REPORT

s WV IS

Poge 1ol 5

' OPERATING CONDITIONS

Mode: IEM s
Boeam curtenl pA: . 35

EPA Saomple No:_é/{__[%? oy
lndustriol Calegoty: m -

%'L Lab 10 Numbeor:
6\% Date onolyted: .t — 2 f — K== Saomple lin(*):. _Qa°
\ \— Analysl: [ T OO PR Aclual screen magnification: ,L;QQ Neo e
Filver Type: Q.1 unucloopota Av.gridarea{mm?)__ QO X 75
‘Preparation technique: __madiflad.lafla Wick____ No. of grid squares counled:  _-2 O
Me'hod of counling: __orld.squara Address lor grid storoge: s = 1= J I~ b
volume of field sample hitered: Q. k2 N
1
.
GRID NUMBER{}) I, I, IV (clrcle one)
POSITIVE DIFFRACTION PATIERN IDENTIFICATION FIBER SIZE
() (~) () () () (~)
E FIBER CHRYSOTILE | CHRYSOTILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
R | NUMBER [ MORPHOLOGY? (NON-CHRYSOTILE) | PAITERN | PATIERN EXDRAID DIAMETER LENGTH ASPECT RAT
! Vel [Vl 2. /10 ;
2 v~ N AS /Y 3
3 e 2.5 // A
4 v oo ANY lé (-6
3 o P l Y ‘Y
4 - v Fs L2 12
? s / R g
8 Coat w =2 23 /7.5
° | S v .S Vi [4
10 v o el 2.5 /102 40.%
.. Vel R 2.¥% (Y 5.6
2 ' Ve ‘ - /0 6.7
[ ] / / /- S { 8 _l ;1'._-
14 (et = ,.S XY /&
15 [t — /.S 3 /’S.3
16 — — i R Y 2.8
7 v 1 /R /3
18 ¥~ e / «7Z_ &7 _
—f— . W / T o Joy-1
e s = S A 2
21 - ____ - 3 9 ?.3
 —— s _ _ VAN 77 a.7_
——2 v I A s /0
— 24 et - R __ _ JARNY = 9
_ 25 v o | 7 &0 qo
loral. L& [£2 _ o —;_ pAIS 1l b e N T S S T AT L

UsE AD( ONALPAGES FOR COMMENIS, IF NEC[SS‘




. S‘S;‘ZZ ‘; {con’d) ' tPA SOMPIB N __r i s <300y
4 Industiiol Col(?ory' AMBICAIT AR
Rl ( ( Pogo 2ol &> , -

GRID NUMBER(IL, 111, IV (clicle one) .

" POSITIVE DIFFRACTION PATIERN IDENTIFICATION FIBER SIZE

(-} (~) (~) (~) () ()
FIBER CHRYSOTILE | CHRYSOTILE|  OTHERFIBERS | AMBIGUOUS | NO SAED POSSIBLE (mm)
NUMBER | MORPHOLOGY? (NON-CHRYSOMLE) [ PATIERN | PATIERN EXDRAID DIAMETER
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tcont'd)

o ? EPADUINIY INQ; 211 >~ =
M, Industrio) Colegory: ZZ”/&M
‘l‘. wl‘-‘ ( ( POUO _h_ 0'
GRID NUMBER: 140111, IV (circle one) . .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
() (] (~) () g () v
'€ FIBER CHRYSOTLE | CHRYSOTILE|  OTHERFIBERS | AMBIGUOUS | NO SAED POSSIBLE {mm) {mm)
R | NUMBER | MORPHOLOGY? -{ (NON-CHRYSOTLE) | PATIERN | PATIERN EXDRA 1D DIAMETER LENGIH ASPECT -
' ~ ~ / SE 27
2 NG N 2 4 /7 O 4
3 ~/ [ /L LA
5 ~ < / 15 2
3 ~ v e /0 =y
? ~ ~. / eY74 oy
] Ny LD s 5.3
° N ~ / 43 4 3
10
11
12
13
14
15
16
(¥4
18
19
20
29
red
2)
24
25
1ALS -7 i 2 [@] O it
LANVY 1OTALS 2.3 23X 27 q 4 <hVadfor/ By8

IMENTS:




[T IR A SPN PR

e b

LD £ 5 LTSS A
Contract Lab o

Vel ArbenT 8
le Number Industrial Category
RO—E32 <A
Analyzed Blank Number

'SIS INFORMATION:

Sample Point Description

L foun> 2095 () ‘

</ G

Standard Number

Detection Limit: /5 Fibers per mm
ﬁshed sample _X_yes ___ no
Amr-nt of Air Filtered: '(b,,(:5 cubic meters
Fields Examined =2
Totz) Filter Area G e =
Chrysotile Fibers (a1l sizes): __ =
Chrysotile Concentration:
Calculated Mass 0.9 ng/m3
Calculated Fibers _edw /O fibers/cc’

SE ONLY

‘DATA  INTERPRETATION - -

Shows positive indication of chrysctile asbestos in the ambient air.
Shows no indication of chrysotile asbestos in the ambient air,

Cannot be interpreted because of the limited number of chrysotile fibers

counted.

......
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(cont'd)

.

GRID NUMBER: 1,{1JI1, IV (clrcle one)

tPASOmMpPle NO:_/Z 7/ 7T

Indusliial Colegory: _£2Z%4/c- A(Z //47

Poge <« ol ==

\

POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
(v) (~) () (~) (~) (~)
\RNE FIBER CHRYSOTILE CHRYSOITILE OITHER FIBERS " AMBIGUQUS | NOSAED POSSIPLE {mm) (mm)
IER NUMBER | MORPHOLOGY? “ | (NON-CHRYSOULE) PATTERN PATIERN EXDRAID DIAMETER LENGIH ASPEC:
) . 3 / /b, y2
. ' 2 - N LD / 7= __//1_;3:
“!) 3 =
’ -4 \l / : c;)(j :QL)
) s
° ~ ~ N s b
7 ~~ / Z 7
[
) 9 ~C 1 33 e =
) 10
X
12
13
14
19
16
7
18
19
20
21
22
2)
24
25
AL ol i) - L= P WY
JLANVE 101ALS /7 77 1 A = P W ! PR NG,
AMENTS: BUUDI—'!'.ﬂ oree - 1S =0 1a 5:? VA RE = 8 ’ Awnn | 0O or Cr.zc o o ,_L .




T IS e

EH:A Sl Al SALtd JUR 1 G 1552 o
LSS LBEAGTTOYES /i

Contract Lebd

AlE B rpgu=pir /42042 14%555E5/7:£" I1E::255575y:- 7
Sample Numper Tndustrial Category S?mple Point Description
SR - 82 L 2E39 /P&
Date Analyzed Blank Number Standard Number
ANALYSIS INFORMATION: *

Detection Limit: /Lf;t:> Fibers per e

Ashed sample < yes no

Amount of Air Filtered: Q. ?jaL cubic meters
Fields Examined ey

Total Filter Area S;Z;C:Djjﬂﬂ>777 2 ﬁ ~
Chrysotile Fibers (a1l si;es): ;/5?49/
Chrysotile Concentra”ion:

Calculated Mass _4{j76) ng/ 3.

Calculated Fibers / };2. fibers/cc3

.....

SCC USt ONLY e e y

‘DATA" INTERPRE ;ATION- -

Shows positive indication of chrysotile asbes.os in the ambient air.
Shows no indication of chrysotile asbestos in the ambient air,

Cannot be intervreted because of the limited number of chrysotile fibers
counted. :

......................
.....................
.....




WU Y. L STl heas? ALY — mMoug: itm
Lob ID Number: 2’2 P) Q Boomcurent pA: _

Doale analyted: "")—'J_L‘__BZ{ o Somple lin(*). , Q°

Analyst: 13, T 08 Aclualscreenk  gnificalion: a2 9, OO
Filer Type: __—___0.1 vnuclaopora Av.gridorea(mm’)__Q + ©0 5 -mnm.X
Preparation technique: __mndl(lnd.lnﬂnﬂlck__. No. ol grld squares counled: __ed—
Melhod of counting: __grld squara Address lor grid storage: QD —«d — DI

Volume of field sample filtered: _ O 72+

GRID NUMBER{DIL, IIl, IV (circle one)

POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
(~) (~) (~) (~) (~) ()
\RE FIBER CHRYSOTILE CHRYSOTILE OTHER FIBERS AMBIGUQUS | NO SAED POSSIBLE (mm) (mm)
BER | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) | PATTERN | PATTERN EXDRAID DIAMETER LENGIH ASPECTRAS

1 ~— ~ / r o Q1

2 N 5 ) | 73

3 ~ ~a / ) A2

4 ~ ~ . =0 =)

s ~ ~ £S5 L5 (D

o \\: N 45 25 (0. 7~
? N 7 ‘e | /7Q)

L] ™~ e / ya /%

o — X ) -
10 ~ __ 70

" ~ ~ 1.5 s v A3
12 . S / A K2

1 ~ ~ Z 2 FG_
L ~ N L5 =~ 4./

13 ~ N =1 /O )

16 W ~ o /2 2

o > ~ AT 2O /32
1 ~. ~ [ a B5 82
19 \ ~_ —— . - / L /7_ J K-__.
20 ~ ~ ~ LT |__ro0 ¢¢. 7
21 ~ N | - by =

22 N ~. ) /7’)‘ 9.3

) N ~ — )z 2O 2¢
24 ~~ ~ R pi<] /o
25 - ~ i < /' 3.5

='°'_‘.l.l Q_{ 47—_.24; / .6— - 2_,_ i Ii‘f_'{ ,‘.‘.'Yj 1_1..- T LT - ) ] rw%m?,iﬁn 3 T

USE ADDITIONAL PAGES FOR COMMENTS, IF NECESSARY
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[{R VI YT

[ R VT P P

Indusiriol Cotogory: .MA_M

] ) ""c ) of 7=
GRID NUMBERCII, 1L, IV (clrclo one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
{~) (~) () () () {~)
JUARE FIBER CHRYSOTILE CHRYSOITILE OTHER FIBERS AMBIGUOUS | NOSAED POSSIBLE (mm) (rmm)
IMBER | NUMBER { MORPHOLOGY? (NON-CHRYSOTILE) PATTERN PATTERN EXDRAID ODIAMETER LENGIH ASPE!
2 I N i LQ A
) N -\ / /) /
4 o N LT =1 7 /1
= s ~ o / G A
) N N 7 /7 /
? o Y ploR )z
D o~ N\ 20
v N S 7/
0 ~y LN\ V4
1" N N Y4
2 N N /
(M) N \\ A.’j
14 T ~ /
i3 ~ N /
16 N N, /.
! 72 ~ N\ /
18 N\ R
19 ~ N
20 ~ S
21 ~. NS
n N Ny
23 Ny N\
24 NS N
_ 23 NG N~
101ALS — < - )
UMUATIVETOTALS &3 Q;I—:fff ) -

SOMMENTS:
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GRID NUMBERLIL, IIL, IV (clrcle one)

Page 4/_ot

" POSITIVE DIFFRACTION PATIERN IDENTIFICATION FIBER SIZE
f (~) (~) () (~) () ()
RE FIBER CHRYSOTLE | CHRYSOMILE OTHER FIBENS AMBIGUOUS | NO SAED POSSIBLE (mm) (rmm)
IR | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) | PATIERN | PATTERN EXORA ID DIAMETER LENGTH ASPEC
T \ N\ N\ / i) (&) -l C
) ™ N = 7 2 3.
) ~ N /7 o ye) i)
4 ~. v -/ 74 P2
s ~_ ~ L2 LA -‘?j‘l
6 N, ~. / L3 £
7 N\ e /. L2 (o
' N N / Ga, <
° \" \l_ / J;O -1
10 > Ny 2,5 2 (o 0. 5
1 N N @) 2 V/4
12 ~ ~ 25 i Lo =
9 o~ ~ L5 25 VI
L) o~ SN Z o) 2C
135 ~ ~Ny Z pray ‘.
16 Co.
17 ‘
11 ]
19
20
1
n
23
24
3
nraLs £S5 L5 -9 - £
« AlvEIOIAL 85 85 - == -1’.!‘;1@%&%{%

*AMENTS:



“.’ ; tecom u} Loy v s, ; .
Nz ) cushiol Cotegory: A 7/AZRIT 7007

*% pt€ Poge-5_of 1.

GRID NUMBER: (] I1I, IV (clrcle one) :
" POSIIVE DIFFRACTION PATTERN IDENTIFICATION FISER S12E
(~) (~) (~) (~) (~) (~)
SQUARE FIBERN CHRYSOTILE CHRYSOTILE OTHER FIBERS - | AMBIGUOUS | NO SAED POSSIBLE (mm) (mm)
NUMBER | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) PATTERN PATTERN EXDRAID OIAMETER LENGIH AS
(1) ! N N V4 /7o /
— 2 \ < /’5 sz -
3 _ ~ L7 /e /¢
4 . ~ / 2z
s N\ Ny /% 27
6 N S Vi Y
7 N ~ L |
) N ~ < 3¢/
10 N -~ ol 33 4
1" N\ ~. L. 2 A
12 N\ . ] 1) L
L) N ~_ ~2 3 Lr
14 N ~ — L~ ¢
13 ~N ~N LD 2.
16 ~ / d
7 N, ~. 1.7 /7
18 ~ N 1.0 LT
19 ~ ~. < 2 C
20 . ~ / o7
21 S = ; 2= .
2 ~ ~ Y [
e —— —
24 ~, A 7
25 A ~ - D A O
10TALS <23 .3 —& <) o Nzl A V}# ¥ -
. UMYV IOTALS L/ 72, ] REA s Ll RO Y R R R

COMMENTS:



. X Yoy [ I TNV
km; Industilol Calegory:

i *% pt® Page & _of
GRID NUMBER: 1. {1} IIi, IV (clrcle one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
{~) (). (~) (~) (~) (~)
JARE FIBER CHRYSOTILE | CHRYSOTILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (mm]) (mm)
ABER | NUMBER | MORPHOLOGY? (NON-CHRYSOTILE) [ PATTERN | PATTERN EXORA 1D DIAMETER LENGTH ASPECT
anly ! N ~ LD 7 20, 2
2 N ~ ! o7 L3
3 N . o) 2D //
4 . —~ k) 2.3 V7
s ~—— fo) /5 9
o v ~ - = 24 3
? N N e p=o e I /
8 ) N yiao) ) P
e Ny N =2 AL o
10 NG > y/4 2,
(] L ~—a =  ~2 'Jf.
12 ~.1 / Kas =1
13 Ny Ny Z 77) :‘3_
" ~ ~ - 4D Kolin) LE
15 ~ ~ /05 /O (o
18 N e <L 20 LT
17 Ny ~ / J 7 ;7
18 ~ N / /Q 70
19 ~ N / 9 q
20 - ~ / /7 (7
2 ~ N~ D] o] 2
2 A h s / 3 V)
2) N\ N V4 /> :
24 N\ Y o} e
A 23 ~a ~) <.
101ALS e Ys -3 -
wNATIVE TOTALS ’/;Q 3 /Q ‘9 ) D
DMMENTS: :




- n ARV AT N RN N R O R N N I S R A
~ '; (conl'd) EPA Sample No: 7/ 6720
\v74 ) ) ndutigi Calagory BN
a0 pert®’ Poge 7 __
GRID NUMBER: 10 11, IV (circlo one) .
" POSITIVE DIFFRACTION PATTERN IDENTIFICATION FIBER SIZE
K (~) () (~) (~) : () ()
| SQUARE FIBER CHRVSONLE CHRYSOTILE OTHER FIBERS AMBIGUOUS | NO SAED POSSIBLE (rom) {mm)
'NUMBER NUMBER | MORPHOLOGY? ) (NON-CHRYSOTILE) PATIERN PATTERN EXORAID DIAMETER LENGIH ASPt
DIy = B ~ ~ / 77— /
{ _ 2 . ~ / SO iS)
J . ~ 7 =) =
4 ) ~J A 4.9 /
_95 ~ ™~ jpen | yiod®) ‘
[ ~- T~ / <
7 ~ P q
» N ~. / i
° . ~N L =2 5 .
10 ~ N =L /53
1 N N /. yiol
12 . ~ y4 <
13 N N Vi LD
14 N Ny =2 /¥~
15 ~. Ny V4 <27
10 \‘\' z:- Aj
7
18
19 N
m ]
21
n
2
274
. 23 .
101ALS i =, —€)- -
CYMUATIVEOTALS . //4’__ # éz - %

COMMENTS:



